In order to define the evolution of airway invasion by esophageal cancer, we reviewed 53 patients presenting with (group A) or without (group B) tracheoesophageal fistulae. Patients in group A were treated by esophageal bypass (4), esophageal diversion (4), expectant therapy (4), or esophageal prosthesis (1 
In order to define the evolution of airway invasion by esophageal cancer, we reviewed 53 patients presenting with (group A) or without (group B) tracheoesophageal fistulae. Patients in group A were treated by esophageal bypass (4), esophageal diversion (4), expectant therapy (4), or esophageal prosthesis (1 prosthesis was inserted. The median survival for the entire group was 4 months. One patient survived for 14 months after a colon bypass, while another survived for 16 months after a cervical esophagostomy, division of the cardia, and a feeding gastrostomy. Both received radiation therapy to the primary tumor after the exclusion procedure.
Group B Thirty-six patients had evidence of malignant invasion of the respiratory tract without an actual fistulous communication. Invasion was documented either by bronchoscopy or during operative exploration. There were 27 men and 9 women ranging in age from 42 to 77 years (median 62 years). All but 2 presented with dysphagia restricting their diet to liquids only (20) or soft food (14). The distribution of tumors within the esophagus is shown in Table 1 . Squamous cell carcinoma was present in 32 patients while adenocarcinoma arising within a Barrett's mucosa was seen in 4 patients. Bronchoscopy was done in 31 patients. The findings at bronchoscopy were stratified into five different categories (Table 2) . Throughout the review period, bronchoscopy was the most consistently utilized diagnostic modality to detect airway invasion and in the absence of distant metastases, was the major determinant of operative exploration. The variability in the use of computed tomography precluded its correlation with bronchoscopy findings in this study.
Exploration was performed in 28 patients. Esophagectomy was performed in 18. Fourteen patients underwent resection through a thoracotomy. A subtotal esophagectomy was done in all 14 patients. Tumor invasion into the respiratory tract was confirmed intraoperatively in all patients. A wedge resection of the right lower lobe was necessary to render the resection complete in 3 patients, while in the remaining 11, the tumor was inseparable from the airway and resection was, by necessity, incomplete. Immediate esophageal reconstruction was achieved in all patients. Four patients with carcinoma of the cervical esophagus had resection using a transhiatal approach. The tumor involved the cervical trachea in all four patients and that was included within the resected specimens, thus creating a terminal tracheostomy. All patients immediately underwent reconstruction by advancing the stomach to the neck and creating a cervical anastomosis. Three patients with resection died within the same hospitalization while another died of a massive stroke following exploratory thoracotomy, for an overall mortality rate of 17 percent (4 of 28). One patient died of accelerated progression of her disease in the left mainstem bronchus leading to respiratory obstruction, failure, and death. One patient died of pneumonia and multisystem failure, and another died of sepsis due to gastric and tracheal necrosis. Five patients had an uncomplicated postoperative course. Twelve complications occurred in the remaining ten patients (1.2 complications per patient) ( Table 3 ). The average hospital stay was 21 days (range 10 to 90 days). Follow-up was complete in all but one patient until death or December 1992. At last follow-up, 13 patients were eating an unrestricted regular diet, but 2 required frequent dilation's in the initial 3 postoperative months. One patient tolerated only a liquid diet.
The median survival was 13 months (range 2 to 60 months). Four patients are still alive including two long-term survivors at 31/2 and 6 years, postoperatively. One patient had resection of carcinoma of the cervical esophagus with tracheal invasion. The second patient had an incomplete resection of a midesophageal squamous cell carcinoma with gross tumor left on the wall of the left mainstem bronchus treated by postoperative radiation. Two other patients are alive without evidence of recurrent disease at 14 and 18 months. One was treated by radiotherapy for tumor on the left mainstem bronchus, and another had a wedge of the superior segment of the right lower lobe and received no adjuvant therapy. Four patients with extensive mediastinal disease underwent a substernal bypass with no hospital mortality. One died of extensive metastatic disease 5 months postoperatively, and the remaining three developed recurrent dysphagia within 4 months postoperatively. Six patients had exploration and not resection due to extensive associated aortic invasion (three patients) or proximal tracheal involvement (three patients).
Thirteen patients underwent primary radiation therapy including the six who did not have resection. Follow-up information was available in all but one. Two patients developed a tracheoesophageal fistula during radiation and required emergency surgical diversion. Three patients developed recurrent severe dysphagia within 3 months of treatment, and in one patient, oral intake was limited to a liquid diet. The remaining six patients had reasonable palliation of their dysphagia and tolerated a pureed or near regular diet. Overall, a satisfactory and durable palliation until death was achieved in five of thirteen patients including one patient in whom a tracheoesophageal fistula occurred 11 months after completing radiotherapy. Radiation-related mortality occurred in one patient who developed massive hemoptysis resulting from a tracheoarterial fistula. Radiationrelated complications occurred in nine patients and are shown in Table 4 . The median survival of patients undergoing primary radiotherapy was 6 months reflecting the more advanced stage of their disease. There were two long-term survivors. One patient. died of metastatic lung cancer 41/2 years later, and another is alive and well 5 years post-therapy.
DISCUSSION
Invasion of the respiratory tract by esophageal carcinoma is not an uncommon event. The incidence of a malignant tracheoesophageal fistula is generally considered in the range of 5 percent.2 Few data are available in the literature documenting the frequency of invasion of the airway by esophageal cancer without an actual fistulous communication. We estimate that airway invasion without a fistula occurred in about 5 percent of our patients. Although invasion of the respiratory tract is usually an ominous sign, the findings at bronchoscopy imply that the disease, even at this late stage, passes through various stages of evolution. In its earliest phases, direct extension into the membranous portion of the airway is limited and does not result in appreciable findings at bronchoscopy. Airway invasion in these circumstances is only detected at the time of thoracotomy. Full mobilization of the esophagus allows the delineation of the extent of invasion and determination of the likelihood of resection. In the absence of associ- ated bulky mediastinal disease, an esophagectomy, all be it incomplete, could usually be accomplished. Indeed, resection was accomplished in 8 out of 12 patients with normal bronchoscopy findings and in 5 out of 7 with a mere posterior bulge. A corollary of that is that a normal bronchoscopy does not totally exclude the possibility of invasion of the major airways or the less common parenchymal invasion. As the disease progresses, mucosal edema and infiltration ensue with subsequent actual tumor erosion or encroachment on the airway. In these circumstances, the associated mediastinal component is often quite bulky, and there is associated invasion of other mediastinal structures, primarily the aorta and the great vessels. A fistulous communication between the alimentary and respiratory tracts marks the final episode of the local extension of the disease and heralds a fatal outcome in the majority of patients. Interestingly, the majority of our patients did not have metastatic disease inspite of the T4 status and significant size of the primary tumor. This is in concordance with reports by others on patients with malignant tracheoesophageal fistulae where only 50 percent of the patients had distant metastases at the time of diagnosis.3 Possibly, tumors presenting with airway invasion may have a more marked propensity towards local spread rather than early distant metastases which occur only at a later stage in the biologic life cycle of such tumors. Untreated, most patients will succumb to the sequellae of local tumor invasion rather than the ravages of disseminated disease. An understanding of the gradual evolution of the disease allows a more individualized approach to therapy. Pretreatment bronchoscopy assumes a paramount importance in that regard. It should always be done by a surgeon experienced in the detection of the subtleties of local tumor invasion. The procedure is usually done in an awake patient to assess the mobility of the vocal cords and the movement of the membranous airway with respiration. In the presence of normal bronchoscopy findings or a mere posterior bulge, we generally proceed with exploratory thoracotomy notwithstanding the findings of computed tomography or endoscopic ultrasonography, if patients are otherwise considered reasonable candidates for operation. The high operative mortality in this series is twice that of the operative mortality in our institution for esophageal resections performed in patients with stage I, II, and III disease. The primary morbidity is pulmonary and demands careful preservation of the integrity of the recurrent nerves as well as attention to pulmonary hygiene postoperatively. Chylous leaks occurred in three of our patients and required no intervention beyond tube thoracostomy and total parenteral nutrition in two. Meticulous dissection and ligation of all potential lymphatic vessels is a mandatory feature of the operation in order to avoid a potentially lethal chylous leak. In spite of the high operative mortality, the resultant relief of dysphagia was complete in the majority of patients and durable throughout the remainder of their lives. Resection has the added advantage of greatly reducing the chances of a malignant tracheoesophageal fistula. A malignant tracheoesophageal fistula after a previous resection occurred in only 1 percent of patients having previous resection by us for lesser stage disease.
When bronchoscopy reveals clear evidence of airway invasion or when bulky mediastinal disease is noted radiographically or intraoperatively, then radiotherapy is clearly the treatment option of choice. Preliminary bypass to restore swallowing and preemptively protect the airway from a malignant fistula developing during or subsequent to radiation therapy is an appealing concept. However, the substantial operative mortality associated with such procedures and the short-term efficacy of palliation argue against such an approach. Interestingly, given the local extent of the disease, radiotherapy delivered durable and satisfactory palliation in 5 out of 12 patients. A tracheoesophageal fistula occurred during radiotherapy in two patients both of whom had palliative surgery with a good outcome. The development of a tracheoesophageal fistula is surely a disastrous event and is rapidly fatal in most patients. Indeed, none of our patients who had developed a tracheoesophageal fistula at presentation, during or subsequent to radiation therapy, survived beyond 18 months, and the median survival was only 4 months. Our approach to these patients is dictated to a large extent by their general condition with particular attention to their pulmonary status and the presence or absence of distant metastases. An endoesophageal prosthesis is particularly suited for patients who have sustained a significant pulmonary insult or have widespread disease. The procedure is usually done with fluoroscopic control and requires only gentle sedation. Patients with a better performance status undergo exclusion of the tumor-bearing esophagus by an esophagostomy, division of the cardia, and a feeding gastrostomy. This effectively separates the gastrointestinal and respiratory tracts and allows prompt initiation of radiotherapy. Restoration of the continuity of the gastrointestinal tract is done either simultaneously or at a later stage depending on the patient's condition.
Interestingly, 4 out of 36 patients who did not have a fistula at the time of presentation were long-term survivors, and 2 others have passed the 18-month mark without evidence of recurrent disease, suggesting that incurability is not a foregone conclusion in the presence of airway invasion. We believe that in the absence of obvious metastatic disease, maximum local therapy whenever possible should be considered the standard of therapy and may be the only chance for cure.
